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Table 7-9.  Estimated Willingness-to-pay to Avoid Morbidity Effects 
for One Symptom Day (1995 dollars)

Health Endpoint Low ($) Mid-Range ($) High ($)

Eye Irritation 20.79 20.79 46.141

Headache 1.67 13.23 66.722

Nausea 29.11 29.11 83.661

Asthma Attack 15.62 42.96 71.163

Sources:

  Tolley, G.S., et al.  1986.  Valuation of Reductions in Human Health Symptoms and Risks.  University of1

Chicago.  Final Report for the U.S. EPA.  January.  As cited in Unsworth, Robert E. and James E.
Neumann, Industrial Economics, Incorporated, Memorandum to Jim DeMocker, Office of Policy Analysis
and Review, Review of Existing Value of Morbidity Avoidance Estimates: Draft Valuation Document. 
September 30, 1993. 
  Dickie, M., et al.  1987. Improving Accuracy and Reducing Costs of Environmental Benefit2

Assessments.  U.S. EPA, Washington, DC,  September, and Tolley, G.S., et al.  1986.  Valuation of
Reductions in Human Health Symptoms and Risks.  University of Chicago.  Final Report for the U.S. EPA. 
January.  As cited in Unsworth, Robert E. and James E. Neumann, Industrial Economics, Incorporated,
Memorandum to Jim DeMocker, Office of Policy Analysis and Review, Review of Existing Value of
Morbidity Avoidance Estimates: Draft Valuation Document.  September 30, 1993. 
  Rowe, R.D. and L.G. Chestnut.  1986.   Oxidants and Asthmatics in Los Angeles: A Benefit Analysis. 3

Energy and Resource Consultants, Inc.  Report to U.S. EPA, Office of Policy Analysis, EPA-230-07-85-
010.  Washington, DC March 1985.  Addendum March 1986.  As cited in Unsworth, Robert E. and James
E. Neumann, Industrial Economics, Incorporated, Memorandum to Jim DeMocker, Office of Policy
Analysis and Review, Review of Existing Value of Morbidity Avoidance Estimates: Draft Valuation
Document.  September 30, 1993. 

7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7KLV� VHFWLRQ�JLYHV�DQ�RYHUYLHZ�RI� WKH� VXEVWLWXWH�EODQNHW�ZDVKHV� LQFOXGLQJ� LQIRUPDWLRQ
UHJDUGLQJ�SHUIRUPDQFH��FRVW��ULVN�DQG�H[SRVXUH��DQG�UHJXODWRU\�FRQFHUQV���6LQFH�WKHVH�HYDOXDWLRQ
IDFWRUV� DUH� XQLTXH� WR� HDFK� IRUPXODWLRQ�� DQ� LQGLYLGXDO� SURILOH� ZDV� GHYHORSHG� IRU� HDFK� RI� WKH
VXEVWLWXWH�EODQNHW�ZDVKHV���7KH�UHVXOWV�RI�WKH�SURFHVV�VDIHW\�DQG�JHQHUDO�SRSXODWLRQ�ULVN�DQDO\VHV
DUH�VLPLODU�IRU�DOO�IRUPXODWLRQV��VHH�6HFWLRQV�����DQG��������UHVSHFWLYHO\����7KH�SURILOH�VXPPDUL]HV
LQIRUPDWLRQ�IURP�YDULRXV�VHFWLRQV�RI�WKH�&76$�DV�GHVFULEHG�EHORZ�

&KHPLFDO�,QIRUPDWLRQ

7KH� JHQHULF� FKHPLFDO� FRPSRVLWLRQ� RI� HDFK� VXEVWLWXWH� EODQNHW� ZDVK� LV� SURYLGHG�� � 7KH
FDWHJRUL]DWLRQ�RI�EODQNHW�ZDVK�FKHPLFDOV�XVHG�WR�JHQHULFL]H�WKH�IRUPXODWLRQV�ZDV�GHVFULEHG�LQ
GHWDLO�LQ�6HFWLRQ�������$OVR�LQFOXGHG�LQ�HDFK�SURILOH�DUH�WKH�IODVK�SRLQW��92&�FRQWHQW��DQG�S+�RI
HDFK� VXEVWLWXWH�ZDVK�� ZKLFK�ZHUH� GHWHUPLQHG� GXULQJ� ODERUDWRU\� WHVWLQJ� E\� WKH�*UDSKLF� $UWV
7HFKQLFDO�)RXQGDWLRQ��*$7)���VHH�DOVR�7DEOH������

3HUIRUPDQFH

7KH�SHUIRUPDQFH�VHFWLRQ�RI�WKH�SURILOH�VXPPDUL]HV�LQIRUPDWLRQ�FROOHFWHG�GXULQJ�ODERUDWRU\
DQG�SURGXFWLRQ�UXQ�SHUIRUPDQFH�GHPRQVWUDWLRQV�ZLWK�HDFK�VXEVWLWXWH�EODQNHW�ZDVK���7KH�GDWD�RQ
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ZLSDELOLW\�DQG�EODQNHW�VZHOO�ZHUH�GHWHUPLQHG�LQ�ODERUDWRU\�HYDOXDWLRQV�FRQGXFWHG�E\�WKH�*$7)��VHH
DOVR�7DEOH������

:LSDELOLW\�LV�EDVHG�RQ�WKH�QXPEHU�RI�VWURNHV�UHTXLUHG�WR�UHPRYH�D�VWDQGDUG�YROXPH�RI�HLWKHU
ZHW�RU�GU\�LQN�IURP�WKH�WHVW�EODQNHW�XVLQJ�D�PHDVXUHG�YROXPH�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVK�
:DVKHV�IRU�ZKLFK�PRUH�WKDQ�����VWURNHV�ZHUH�UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�ZHUH�HOLPLQDWHG�IURP
ILHOG�WHVWLQJ���7KH�EODQNHW�VZHOOLQJ�SRWHQWLDO�RI�HDFK�VXEVWLWXWH�ZDVK�ZDV�GHWHUPLQHG�E\�PHDVXULQJ
WKH�WKLFNQHVV�RI�WKH�WHVW�EODQNHW�EHIRUH�DQG�DIWHU�H[SRVXUH�WR�WKH�VXEVWLWXWH�EODQNHW�ZDVK�IRU�RQH
DQG� ILYH� KRXUV�� �:DVKHV� IRU� ZKLFK� WKH� EODQNHW� VZHOO� H[FHHGHG� �� SHUFHQW� DIWHU� �� KRXUV�ZHUH
HOLPLQDWHG�IURP�ILHOG�WHVWLQJ�

%DVHG�RQ�WKH�ODERUDWRU\�WHVW�UHVXOWV�����SURGXFWV�TXDOLILHG�IRU�IXUWKHU�HYDOXDWLRQ�WKURXJK
ILHOG� GHPRQVWUDWLRQV�� � (DFK� RI� WKH� ��� VXEVWLWXWHV� ZDV� GHPRQVWUDWHG� DW� WZR� IDFLOLWLHV�� DQG
SHUIRUPDQFH�ZDV�FRPSDUHG�WR�D�VWDQGDUG�EDVHOLQH�ZDVK��90	3�QDSKWKD����4XDOLWDWLYH�SHUIRUPDQFH
HYDOXDWLRQV�ZHUH�PDGH�E\�'I(�REVHUYHUV�DQG�SULQWHUV�DW�WKH�WHVW�IDFLOLWLHV��VHH�DOVR�7DEOH������

&RVW

$�FRVW�DQDO\VLV�ZDV�FRQGXFWHG�IRU�WKH����ILHOG�WHVWHG�VXEVWLWXWH�EODQNHW�ZDVKHV�DQG�WKH
EDVHOLQH�ZDVK���7KH�SULPDU\�VRXUFH�RI�LQIRUPDWLRQ�IRU�WKH�FRVW�HVWLPDWHV�ZDV�WKH�SHUIRUPDQFH
GHPRQVWUDWLRQV���7KH�VSHFLILF�DVVXPSWLRQV�DQG�PHWKRGRORJ\�XVHG�LQ�WKH�DQDO\VLV�DUH�GLVFXVVHG
LQ�GHWDLO�LQ�6HFWLRQ�������,Q�JHQHUDO��WKH�GDWD�IRU�FRVW�SHU�ZDVK�ZHUH�EDVHG�RQ�HVWLPDWHV�IRU�ODERU�
EODQNHW�ZDVK��DQG�PDWHULDO�FRVWV���7KH�FRVW�SHU�SUHVV�ZDV�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�FRVW�SHU
ZDVK� E\� WKH� HVWLPDWHG� QXPEHU� RI� EODQNHWV� SHU� SUHVV�� � 7KH� DQQXDO� FRVW� ZDV� FDOFXODWHG� E\
PXOWLSO\LQJ�WKH�WRWDO�FRVW�SHU�SUHVV�E\�WKH�QXPEHU�RI�ZDVKHV�SHU�VKLIW��WKH�QXPEHU�RI�VKLIWV�SHU
ZHHN�� DQG� WKH� QXPEHU� RI�ZHHNV�ZRUNHG� SHU� \HDU�� � 7KH� SHUFHQW� FKDQJH� UHIHUV� WR� WKH� SHUFHQW
LQFUHDVH�RU�GHFUHDVH�WKDW�WKH�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ�WKH�EDVHOLQH��90	3
QDSKWKD��WR�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�ZDVK���7KHVH�GDWD�ZHUH�H[WUDFWHG�IURP�7DEOH�������7KH
QXPEHU�RI�WLPHV�WKH�EODQNHW�ZDVK�ZDV�XVHG�E\�WKH�SULQWLQJ�IDFLOLW\�SURYLGHV�WKH�QXPEHU�RI�GDWD
SRLQWV��L�H���WKH�VDPSOH�VL]H�

5LVN�DQG�([SRVXUH

7KLV�VHFWLRQ�RI�WKH�SURILOH�DGGUHVVHV�WKH�ULVNV�WKDW�PD\�UHVXOW�IURP�WKH�VXEVWLWXWH�EODQNHW
ZDVKHV�XQGHU�W\SLFDO�FRQGLWLRQV�RI�XVH���7KH�ULVN�FKDUDFWHUL]DWLRQ�LQWHJUDWHV�KD]DUG�DQG�H[SRVXUH
LQIRUPDWLRQ�LQWR�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�H[SUHVVLRQV�RI�ULVN���7KH�VSHFLILF�DVVXPSWLRQV�DQG
PHWKRGRORJ\�XVHG�WR�HVWLPDWH�RFFXSDWLRQDO�H[SRVXUH�DUH�GHVFULEHG�LQ�GHWDLO�LQ�6HFWLRQ�������7KH
ULVN�FKDUDFWHUL]DWLRQ�PHWKRGRORJ\�LV�GLVFXVVHG�LQ�GHWDLO�LQ�6HFWLRQ�������DQG�������

6HSDUDWH�ULVN�HVWLPDWHV�DUH�SUHVHQWHG�IRU�GHUPDO�DQG�LQKDODWLRQ�H[SRVXUH���0RVW�RI�WKH
IRUPXODWLRQV�����RI�WKH����IRUPXODWLRQV�LQFOXGLQJ�WKH�EDVHOLQH��SUHVHQW�DW�OHDVW�VRPH�FRQFHUQ�IRU
GHUPDO�H[SRVXUHV�WR�ZRUNHUV�SULPDULO\�GXH�WR�UHODWLYHO\�KLJK�SRWHQWLDO�H[SRVXUH�OHYHOV���,Q�FRQWUDVW�
ZRUNHU�LQKDODWLRQ�ULVNV�DUH�YHU\�ORZ�IRU�DOPRVW�DOO�RI�WKH�IRUPXODWLRQV��UHIOHFWLYH�RI�WKH�JHQHUDOO\
ORZ�H[SRVXUH�OHYHOV�

)ODPPDELOLW\�ULVNV�DUH�GHILQHG�DV�IROORZV������+LJK�5LVN��SURGXFWV�ZLWK�D�IODVK�SRLQW�OHVV
WKDQ���� )�����0RGHUDWH�5LVN��SURGXFWV�ZLWK�D�IODVK�SRLQW�JUHDWHU�WKDQ���� )�EXW�OHVV�WKDQ���� )�� � � � � � � � � � � � � � � � � �

DQG�/RZ�5LVN��SURGXFWV�ZLWK�D�IODVK�SRLQW�JUHDWHU�WKDQ���� )��

(QYLURQPHQWDO�ULVNV�DUH�DOVR�SUHVHQWHG���2QO\�WKRVH�IRUPXODWLRQV�FRQWDLQLQJ�DON\O�EHQ]HQH
VXOIRQDWHV� RU� HWKR[\ODWHG� QRQ\OSKHQROV� SUHVHQWHG� D� SRVVLEOH� ULVN� WR� DTXDWLF� VSHFLHV�� � 7KH
PHWKRGRORJ\�DQG�VSHFLILF�UHVXOWV�FDQ�EH�IRXQG�LQ�6HFWLRQ�������
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5HJXODWRU\�&RQFHUQV

7KLV�VHFWLRQ�LGHQWLILHV�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�WKDW�PD\�WULJJHU�IHGHUDO�HQYLURQPHQWDO
UHJXODWLRQV���'LVFKDUJHV�RI�EODQNHW�ZDVK�FKHPLFDOV�PD\�EH�UHVWULFWHG�E\�DLU��ZDWHU��DQG�VROLG�ZDVWH
UHJXODWLRQV�� LQ� DGGLWLRQ�� IDFLOLWLHV� PD\� EH� UHTXLUHG� WR� UHSRUW� UHOHDVHV� RI� VRPH� EODQNHW� ZDVK
SURGXFWV���,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKLV�DQDO\VLV�LV�EDVHG�RQ�WKH�JHQHULF�FKHPLFDO�FRPSRVLWLRQ�
6SHFLILF� EODQNHW� ZDVK� FKHPLFDOV� WKDW� WULJJHU� IHGHUDO� HQYLURQPHQWDO� UHJXODWLRQV� �DQG� RQH
RFFXSDWLRQDO�KHDOWK�UHJXODWLRQ��DUH�JLYHQ�LQ�7DEOH�������7KH\�DUH�

� &OHDQ�:DWHU�$FW��&:$�
� &OHDQ�$LU�$FW��&$$���6HFWLRQ����%���+D]DUGRXV�$LU�3ROOXWDQWV
� &RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ�DQG�/LDELOLW\�$FW��&(5&/$�
� 6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6$5$���6HFWLRQ����
� 6XSHUIXQG�$PHQGPHQWV�DQG�5HDXWKRUL]DWLRQ�$FW��6$5$���6HFWLRQ����
� 5HVRXUFH�&RQVHUYDWLRQ�DQG�5HFRYHU\�$FW��5&5$�
� 2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�$FW��26+$�

7KH� JHQHULF� FDWHJRU\� IRU� WKHVH� FKHPLFDOV� �EDVHG� RQ� 7DEOH� ����� ZDV� FRPSDUHG� WR� WKH� JHQHULF
FRPSRVLWLRQV�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�
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Composition:
Fatty acid derivatives
Alkoxylated alcohols

VOC Content: 30%; 2.3 lbs/gal
Flashpoint:  230+(F
pH:  7.8 (fluctuates wildly)

Blanket Wash Formulation 1

Performance

:LSDELOLW\� ZHW�LQN����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���EDVHG
WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�WHQ�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�\LHOGHG�JRRG�SHUIRUPDQFH�IRU�OLJKW�RU
PHGLXP�LQN�FRYHUDJH�EXW�SRRU�SHUIRUPDQFH�IRU�KHDY\�LQN�FRYHUDJH���7KH�H[WUD�WLPH�DQG�HIIRUW
UHTXLUHG�IRU�KHDY\�LQN�FRYHUDJH�ZHUH�XQDFFHSWDEOH���7KH�ZDVK�DOVR�OHIW�D�VOLJKW�UHVLGXH�WKDW�ZDV
UHPRYHG�ZLWK�D�GU\�UDJ�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�\LHOGHG�SRRU
SHUIRUPDQFH��DQG�UHVXOWHG�LQ�SULQW�TXDOLW\�SUREOHPV���7KH�LPDJH�RI�WKH�SUHYLRXV�MRE�ZDV�VWLOO
VKRZLQJ���)DFLOLW\���GLG�QRW�XVH�DOWHUQDWLYH�SURGXFW���IRU�WKH�IXOO�ZHHN�ORQJ�GHPRQVWUDWLRQ�
GLVFRQWLQXLQJ�XVH�DIWHU�H[SHULHQFLQJ�SULQW�TXDOLW\�SUREOHPV�EHOLHYHG�WR�KDYH�EHHQ�DWWULEXWDEOH
WR�XVH�RI�WKH�DOWHUQDWLYH�SURGXFW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW�DW�ERWK�IDFLOLWLHV���DQG�����3HUIRUPDQFH
UHVXOWV�LQGLFDWH�D����SHUFHQW�LQFUHDVH�DQG�D����SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ�WLPHV�DW�IDFLOLWLHV��
DQG����UHVSHFWLYHO\���7KH�FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��DUH�DOVR
VLJQLILFDQWO\�KLJKHU�IRU�%ODQNHW�:DVK���ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH��GULYHQ�SULPDULO\�E\�WKH
SURGXFWªV�KLJK�SULFH���7KH�PDQXIDFWXUHUªV�SULFH�IRU�SURGXFW���LV�����JDOORQ�YHUVXV�������JDOORQ
IRU�WKH�EDVHOLQH�SURGXFW���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH�LQFUHDVHG�URXJKO\�����SHUFHQW�DQG
����SHUFHQW�IRU�IDFLOLWLHV���DQG����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

3 $0.69 $2.76 $6,900.00 $5,500.00 +25

6 $0.87 $3.48 $8,700.00 $4,600.00 +89

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK�����$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���+RZHYHU��RYHUDOO�FRQFHUQ�LV�ORZ�EHFDXVH�RI�ORZ�LQKDODWLRQ�H[SRVXUH�OHYHOV��SRRU�GHUPDO
DEVRUSWLRQ��DQG�ORZ�WR�PRGHUDWH�WR[LFRORJLF�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Hydrocarbons, petroleum distillates
Fatty acid derivatives
Hydrocarbons, aromatic
Alkyl benzene sulfonates

VOC Content:  91%; 6.4 lbs/gal
Flashpoint:  114(F
pH:  3.4 (fluctuates wildly)

Blanket Wash Formulation 3

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���+D]DUG�TXRWLHQW�FDOFXODWLRQV�LQGLFDWH�D�FRQFHUQ�IRU�H[SRVXUH�WR�VRPH
DURPDWLF�K\GURFDUERQV�DQG�YHU\�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR�RWKHU�DURPDWLF�K\GURFDUERQV��
+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�XSRQ�RUDO�RU�LQKDODWLRQ�VWXGLHV���0DUJLQ�RI�H[SRVXUH
FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUHV�WR�DURPDWLF�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG
YDOXHV�DUH�EDVHG�XSRQ�LQKDODWLRQ�VWXGLHV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG
QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV�

,QKDODWLRQ�([SRVXUH���+D]DUG�TXRWLHQW�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�DURPDWLF�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�RQH�RI�WKHVH�DURPDWLF
K\GURFDUERQV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���7KH�5I'�XVHG�WR�FDOFXODWH�WKH�ULVN�HVWLPDWH�LV
FODVVLILHG�DV��ORZ�FRQILGHQFH��E\�,5,6��,QWHJUDWHG�5LVN�,QIRUPDWLRQ�6\VWHP����0DUJLQ�RI�H[SRVXUH
FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR�FHUWDLQ�DURPDWLF�K\GURFDUERQV��EXW�YHU\�ORZ
FRQFHUQ�IRU�H[SRVXUH�WR�RWKHUV���'XH�WR�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUH��WKH�DON\O�EHQ]HQH
VXOIRQDWHV�DQG�IDWW\�DFLG�GHULYDWLYHV�XVHG�LQ�WKLV�IRUPXODWLRQ�SUHVHQW�QR�FRQFHUQ���5LVNV�IRU
RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV�
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Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition: 
Terpenes
Ethoxylated nonylphenol

VOC Content:  89%; 6.4 lbs/gal
Flashpoint:  114(F
pH:  8.7

Blanket Wash Formulation 4

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
WHUSHQHV�DQG�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR�HWKR[\ODWHG�QRQ\OSKHQROV���+RZHYHU��WKH�KD]DUG�YDOXH
IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�D�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���'XH�WR
QHJOLJLEOH�H[SRVXUH��QR�FRQFHUQ�H[LVWV�IRU�H[SRVXUH�WR�WKH�HWKR[\ODWHG�QRQ\OSKHQROV�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Water
Hydrocarbons, aromatic
Ethylene glycol ethers
Ethoxylated nonylphenol
Alkyl benzene sulfonates
Alkoxylated alcohols
Alkali/salts

VOC Content:  30%; 2.5 lbs/gal
Flashpoint:  139(F
pH:  4.3

Blanket Wash Formulation 5

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV��������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUHV�WR
DURPDWLF�K\GURFDUERQV�DQG�HWK\OHQH�JO\FRO�HWKHUV��DQG�YHU\�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR
HWKR[\ODWHG�QRQ\OSKHQROV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�DURPDWLF�K\GURFDUERQV�LV�EDVHG�XSRQ
DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH
WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�DURPDWLF�K\GURFDUERQV�DQG�HWK\OHQH�JO\FRO�HWKHUV���'XH�WR�QHJOLJLEOH�H[SRVXUH��QR
FRQFHUQ�H[LVWV�IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV
DQG�HWKR[\ODWHG�QRQ\OSKHQROV�
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Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Ethylene glycol X X
ethers

Alkyl benzene X X
sulfonates
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Composition: 
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Solvent naphtha (petroleum), heavy aromatic
Alkyl benzene sulfonates

VOC Content:  47%; 3.5 lbs/gal
Flashpoint:  152(F
pH:  5.5

Blanket Wash Formulation 6

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�OHIW�DQ�RLO\�UHVLGXH
WKDW�LQWHUIHUHG�ZLWK�SULQW�TXDOLW\���'XH�WR�LWV�WKLFN�FRQVLVWHQF\��WKH�ZDVK�GLG�QRW�UHDGLO\�DEVRUE
LQWR�UDJV�FUHDWLQJ�GHOD\V���,Q�DGGLWLRQ��WKLV�IDFLOLW\�IRXQG�WKDW�PRUH�HIIRUW�ZDV�UHTXLUHG�ZLWK
KHDY\�LQN�FRYHUDJH���7KLV�IDFLOLW\�IHOW�WKDW�%ODQNHW�:DVK���\LHOGHG�IDLU�SHUIRUPDQFH�UHVXOWV
RYHUDOO�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�QRWHG�WKDW�WKH�EODQNHW�ZDVK�GLG�QRW
UHDGLO\�DEVRUE�LQWR�UDJV�GXH�WR�LWV�WKLFN�FRQVLVWHQF\���7KLV�FUHDWHG�GHOD\V�LQ�FOHDQLQJ��DQG
SURPSWHG�WKLV�IDFLOLW\�WR�UDWH�WKH�FOHDQLQJ�HIIRUW�DV��KLJK����+RZHYHU��WKLV�IDFLOLW\�IHOW�WKDW
%ODQNHW�:DVK���FXW�WKH�LQN�ZHOO�DQG�GLG�QRW�OHDYH�D�UHVLGXH�RQ�WKH�EODQNHW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�IRU�IDFLOLWLHV����DQG����LQFUHDVHG�URXJKO\
���SHUFHQW�DQG����SHUFHQW�UHVSHFWLYHO\�ZKHQ�XVLQJ�%ODQNHW�:DVK���LQVWHDG�RI�WKH�EDVHOLQH����
3HUIRUPDQFH�UHVXOWV�LQGLFDWH�DQ����SHUFHQW�LQFUHDVH�DQG�D����SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ
WLPHV�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���'HVSLWH�D����SHUFHQW�GHFUHDVH�LQ�WKH�DYHUDJH
TXDQWLW\�RI�EODQNHW�ZDVK�XVHG��IDFLOLW\����H[SHULHQFHG�D����SHUFHQW�LQFUHDVH�LQ�FRVWV�DVVRFLDWHG
ZLWK�EODQNHW�ZDVK�XVH��L�H���YROXPH�[�SULFH��GXH�WR�D�SURGXFW�FRVW�RI�PRUH�WKDQ�WZLFH�WKH
EDVHOLQH�FRVW���������JDOORQ�IRU�SURGXFW���FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���
)DFLOLW\����H[SHULHQFHG�D����SHUFHQW�LQFUHDVH�LQ�SURGXFW�XVH��ZLWK�D�VXEVHTXHQW�LQFUHDVH�RI����
SHUFHQW�LQ�FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

11 $0.82 $3.28 $8,200 $7,000 +17

15 $0.77 $3.08 $7,700 $5,000 +54

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK�����$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQV�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�LQKDODWLRQ
VWXGLHV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG
FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH�WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV��
7KH�IDWW\�DFLG�GHULYDWLYHV�DQG�DON\O�EHQ]HQH�VXOIRQDWHV�DUH�RI�ORZ�FRQFHUQ�GXH�WR�WKHLU�H[SHFWHG
ORZ�UDWH�RI�GHUPDO�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�KD]DUG�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���'XH�WR�ORZ�RU�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUHV�
WKH�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV��DON\O�EHQ]HQH�VXOIRQDWHV��DQG�IDWW\�DFLG�GHULYDWLYHV�XVHG
LQ�WKLV�IRUPXODWLRQ�SUHVHQW�OLWWOH�RU�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition: 
Terpenes
Ethoxylated nonylphenol
Alkoxylated alcohols

VOC Content:  36%; 3.0 lbs/gal
Flashpoint:  165(F
pH:  9.3

Blanket Wash Formulation 7

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
WHUSHQHV�DQG�YHU\�ORZ�FRQFHUQ�IRU�H[SRVXUH�WR�HWKR[\ODWHG�QRQ\OSKHQRO���+RZHYHU��WKH�KD]DUG
YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ
FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��DOWKRXJK�QRQH�RI�WKH
FKHPLFDOV�SUHVHQW�PRUH�WKDQ�D�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\
DQDO\VLV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���'XH�WR�ORZ�RU
QHJOLJLEOH�LQKDODWLRQ�H[SRVXUHV��RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�SUHVHQW�OLWWOH�RU�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Water
Hydrocarbons, aromatic
Propylene glycol ethers
Alkyl benzene sulfonates
Ethoxylated nonylphenol
Alkoxylated alcohols
Alkali/salts

VOC Content:  41%; 3.3 lbs/gal
Flashpoint:  115(F
pH:  4.0

Blanket Wash Formulation 8

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK���ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SURS\OHQH�JO\FRO
HWKHUV�DQG�YHU\�ORZ�FRQFHUQ�IRU�HWKR[\ODWHG�QRQ\OSKHQRO���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV
IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���6WUXFWXUH�
DFWLYLW\�DQDO\VLV�LQGLFDWHG�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH�WR�WKH
SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV���7KH�RWKHU�FRPSRXQGV�LQ�WKH�IRUPXODWLRQ
SUHVHQW�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SURS\OHQH�JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�D�VXEDFXWH�RUDO�VWXG\���'XH
WR�ORZ�RU�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUH��RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�SUHVHQW�OLWWOH�RU�QR
FRQFHUQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV
DQG�HWKR[\ODWHG�QRQ\OSKHQROV�
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Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkali/salts X X

Alkyl benzene X X
sulfonates
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Composition: 
Fatty acid derivatives
Water
Ethoxylated nonylphenol

VOC Content:  10%; 0.77 lbs/gal
Flashpoint:  230+(F
pH:  4.6

Blanket Wash Formulation 9

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK���ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�\LHOGHG�SRRU�SHUIRUPDQFH�RYHUDOO���7KH
ZDVK�GLG�QRW�FXW�LQN�ZHOO��UHTXLUHG�H[FHVVLYH�HIIRUW�IRU�FOHDQLQJ��DQG�GLG�QRW�VRDN�LQWR�WKH�UDJ��
)RU�WKHVH�UHDVRQV��WKLV�IDFLOLW\�GLVFRQWLQXHG�XVLQJ�%ODQNHW�:DVK���DIWHU�IRXU�ZDVKHV�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�\LHOGHG�SRRU
SHUIRUPDQFH�DQG�WKDW�WKH�ZDVK�GLG�QRW�VRDN�LQWR�WKH�UDJ���7KLV�IDFLOLW\�IHOW�WKDW�XVLQJ�%ODQNHW
:DVK���UHTXLUHG�PXFK�PRUH�HIIRUW�WKDQ�XVLQJ�WKH�EDVHOLQH�

Cost

%ODQNHW�ZDVKLQJ�FRVWV�LQFUHDVH�VLJQLILFDQWO\�ZKHQ�XVLQJ�%ODQNHW�:DVK���DV�FRPSDUHG
WR�WKH�EDVHOLQH�SURGXFW�DW�IDFLOLWLHV����DQG������&RVWV�LQFUHDVHG�����SHUFHQW�DQG����SHUFHQW�DW
IDFLOLWLHV����DQG����UHVSHFWLYHO\�ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���3HUIRUPDQFH�GDWD�LQGLFDWH
WKDW�LQFUHDVHG�FOHDQLQJ�WLPHV�DUH�WKH�GULYLQJ�IRUFH�EHKLQG�WKH�FRVW�LQFUHDVHV�H[SHULHQFHG�E\
ERWK�IDFLOLWLHV���&OHDQLQJ�WLPHV�LQFUHDVH�����SHUFHQW�DQG�����SHUFHQW�ZKHQ�FRPSDUHG�WR�WKH
EDVHOLQH�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

10 $2.08 $8.32 $20,800 $9,100 +129

15 $0.92 $3.68 $9,200 $5,000 +84

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK�����$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�D�YHU\�ORZ�FRQFHUQ�IRU
HWKR[\ODWHG�QRQ\OSKHQRO���5LVNV�IRU�WKH�IDWW\�DFLG�GHULYDWLYH�FRXOG�QRW�EH�TXDQWLILHG�EXW�LV
H[SHFWHG�WR�EH�YHU\�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�DQG�SRRU�GHUPDO
DEVRUSWLRQ�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUH��WKH�FKHPLFDOV�XVHG�LQ�WKLV
IRUPXODWLRQ�SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Fatty acid derivatives
Water

VOC Content:  2%; 0.16 lbs/gal
Flashpoint:  230+(F
pH:  5.7

Blanket Wash Formulation 10

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���%RWK�IDFLOLWLHV
��DQG���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���%RWK�IDFLOLWLHV�GHFOLQHG�WR�IXUWKHU�WHVW�WKH�EODQNHW�ZDVK�GXH�WR
WKH�OHYHO�RI�HIIRUW�UHTXLUHG�WR�FOHDQ�WKH�EODQNHWV���%ODQNHW�:DVK����GLG�QRW�DEVRUE�ZHOO�LQWR�WKH
UDJV�DQG�GLG�QRW�FXW�LQN�ZHOO�DW�HLWKHU�IDFLOLW\�

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�LQ�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK�����
%ODQNHW�ZDVKLQJ�FRVWV�LQFUHDVHG���SHUFHQW�DW�IDFLOLW\���DQG�����SHUFHQW�DW�IDFLOLW\���ZKHQ
%ODQNHW�:DVK����LV�XVHG�UDWKHU�WKDQ�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

3 $0.57 $2.28 $5,700 $5,500 +4

4 $2.20 $8.80 $22,000 $8,500 +159

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���5LVN�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�LV�H[SHFWHG�WR
EH�YHU\�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�DQG�SRRU�GHUPDO�DEVRUSWLRQ�RI
WKH�IDWW\�DFLG�GHULYDWLYHV�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�IDWW\�DFLG�GHULYDWLYHV�XVHG�LQ�WKLV
IRUPXODWLRQ�SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Alkyl benzene sulfonates

VOC Content:  61%; 4.3 lbs/gal
Flashpoint:  150(F
pH:  5.0 (fluctuates wildly)

Blanket Wash Formulation 11

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�EODQNHW�ZDVK�\LHOGHG�JRRG�SHUIRUPDQFH
UHVXOWV�IURP�OLJKW�WR�PHGLXP�LQN�FRYHUDJH��EXW�SRRU�SHUIRUPDQFH�UHVXOWV�IRU�KHDY\�LQN�FRYHUDJH
GXH�WR�WKH�H[WUD�WLPH�DQG�HIIRUW�UHTXLUHG���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�EODQNHW�ZDVK�OHIW�D�VOLJKW�
RLO\�UHVLGXH�RQ�WKH�EODQNHW��DOWKRXJK�WKLV�GLG�QRW�DIIHFW�WKH�SULQW�TXDOLW\�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�EODQNHW�ZDVK
\LHOGHG�JRRG�WR�IDLU�SHUIRUPDQFH�UHVXOWV�IRU�OLJKW�WR�PHGLXP�LQN�FRYHUDJH�EXW�SRRU�SHUIRUPDQFH
IRU�KHDY\�LQN�FRYHUDJH�GXH�WR�WKH�H[WUD�SURGXFW��WLPH�DQG�HIIRUW�UHTXLUHG���7KLV�IDFLOLW\�DOVR
IRXQG�WKDW�WKH�EODQNHW�ZDVK�OHIW�D�VOLJKW��RLO\�UHVLGXH�RQ�WKH�EODQNHW�ZKLFK�GLG�QRW�DIIHFW�WKH
SULQW�TXDOLW\�

Cost

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW
ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���2YHUDOO�FRVWV�SHU�ZDVK�DW�IDFLOLWLHV���DQG
��LQFUHDVHG�URXJKO\�����SHUFHQW�DQG����SHUFHQW�UHVSHFWLYHO\�ZKHQ�XVLQJ�%ODQNHW�:DVK���
LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��DUH�GULYHQ�E\
WKH�KLJKHU�SULFH�RI�%ODQNHW�:DVK����DV�FRPSDUHG�WR�WKH�EDVHOLQH���%ODQNHW�:DVK����LV�SULFHG�DW
�������JDOORQ�FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���0DWHULDO�FRVWV��L�H���SUHVV
ZLSHV��LQFUHDVHG�E\�URXJKO\�����SHUFHQW�DQG�����SHUFHQW�DW�IDFLOLW\���DQG����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

1 $1.29 $5.16 $12,900 $5,900 +119

2 $0.68 $2.72 $6,800 $5,300 +28

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR�WKH
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ
VWXG\���5LVNV�IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV�

6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF
K\GURFDUERQV�GXH�WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV���7KH�DON\O�EHQ]HQH
VXOIRQDWHV�DUH�RI�ORZ�FRQFHUQ�GXH�WR�WKHLU�H[SHFWHG�ORZ�UDWH�RI�GHUPDO�DEVRUSWLRQ�DQG�ORZ�WR
PRGHUDWH�KD]DUG�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���'XH�WR�ORZ�RU�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUHV�
RWKHU�FKHPLFDOV�LQ�WKH�IRUPXODWLRQ�SUHVHQW�OLWWOH�RU�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition:
Hydrocarbons, petroleum distillates
Water

VOC Content:  20%; 1.3 lbs/gal
Flashpoint:  125(F
pH:  8.2

Blanket Wash Formulation 12

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KH�ZDVK�ZDV�GLOXWHG�����ZLWK�ZDWHU���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�ZDVK
FDXVHG�SRWHQWLDO�SULQW�TXDOLW\�SUREOHPV���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�KDG�GLIILFXOW\
FXWWLQJ�SDSHU�UHVLGXH�DQG�GLVFRQWLQXHG�XVH�RI�WKH�ZDVK�RQ�SDSHU�UHVLGXH�FRDWHG�EODQNHWV��
1HYHUWKHOHVV��WKH�ZDVK�ZDV�FRQVLGHUHG�HTXDO�WR�EDVHOLQH�LQ�RYHUDOO�SHUIRUPDQFH�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�RYHUDOO�SHUIRUPDQFH�RI�WKH
ZDVK�WR�EH�IDLU�DFURVV�LQN�FRYHUDJHV�DQG�GLOXWLRQV���:KHQ�QRW�GLOXWHG�ZLWK�ZDWHU��SHUIRUPDQFH
VXUSDVVHG�EDVHOLQH�DQG�VWDQGDUG�ZDVKHV���7KH�ZDVK�UHTXLUHG�VOLJKWO\�OHVV�HIIRUW�WKDQ�WKH
EDVHOLQH�ZDVK�ZKHQ�DYHUDJHG�RYHU�DOO�GLOXWLRQ�OHYHOV�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\���
SHUFHQW�DQG���SHUFHQW�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���$W�D�FRVW�RI��������JDOORQ��KRZHYHU�
%ODQNHW�:DVK����ZRXOG�QRW�EH�HFRQRPLFDOO\�FRPSHWLWLYH�ZLWK�WKH�EDVHOLQH��������JDOORQ�
XQOHVV�WKH�DYHUDJH�TXDQWLW\�XVHG�ZDV�VLJQLILFDQWO\�ORZHU�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

12 $0.99 $3.96 $9,900 $8,100 +22

13 $0.83 $3.32 $8,300 $8,000 +4

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVN
FRXOG�QRW�EH�TXDQWLILHG��EXW�VWUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�ORZ�WR�PRGHUDWH�KD]DUG
FRQFHUQ�
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,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���5LVN�FRXOG�QRW�EH�TXDQWLILHG�EXW�LV�H[SHFWHG�WR�EH�ORZ�GXH
WR�ORZ�H[SRVXUH�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Fatty acid derivatives
Propylene glycol ethers
Water

VOC Content:  12%; 0.97 lbs/gal
Flashpoint:  230+(F
pH:  5.0

Blanket Wash Formulation 14

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO��DQG�WKH�SHUIRUPDQFH�ZDV
JRRG���7KH�IDFLOLW\�QRWHG�WKDW�H[WUD�HIIRUW�ZDV�UHTXLUHG�WR�UHPRYH�WKH�RLO\�UHVLGXH�WKDW�WKH�ZDVK
OHIW�RQ�WKH�EODQNHW�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV�DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW
WKH�VXEVWLWXWH�ZDVK�GLG�QRW�FXW�LQN�DV�ZHOO�DV�WKH�EDVHOLQH�ZDVK���%ODFN�LQNV�DQG�KHDY\�LQN
EXLOG�XS�ZHUH�HVSHFLDOO\�GLIILFXOW�WR�FOHDQ���,Q�DGGLWLRQ��WKH�WKLFN�FRQVLVWHQF\�RI�WKH�ZDVK�PDGH
LW�GLIILFXOW�WR�VRDN�LQWR�WKH�UDJ�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW�DW�ERWK�IDFLOLWLHV���DQG������&RPSDUHG
WR�WKH�EDVHOLQH��WRWDO�FRVWV�SHU�ZDVK�LQFUHDVHG�����SHUFHQW�DW�IDFLOLW\���DQG����SHUFHQW�DW
IDFLOLW\������7KH�DYHUDJH�FOHDQLQJ�WLPH�LQFUHDVHG�VLJQLILFDQWO\�DW�IDFLOLW\���FRPSDUHG�WR�WKH
EDVHOLQH��UHTXLULQJ�DQ�DGGLWLRQDO�PLQXWH�SHU�ZDVK���'HVSLWH�D�GHFUHDVH�LQ�WKH�DYHUDJH�FOHDQLQJ
WLPH��RYHUDOO�FRVWV�SHU�ZDVK�DW�IDFLOLW\����LQFUHDVH��GULYHQ�SULPDULO\�E\�WKH�SURGXFWªV�KLJKHU
SULFH���%ODQNHW�:DVK����LV�SULFHG�DW�������JDOORQ�FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

6 $1.07 $4.28 $10,700 $4,600 +133

16 $0.82 $3.28 $8,200 $6,600 +24

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR
EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�IRU�ERWK�WKH�IDWW\�DFLG�GHULYDWLYHV
DQG�WKH�SURS\OHQH�JO\FRO�HWKHUV���$OVR��WKH�IDWW\�DFLG�GHULYDWLYHV�DUH�H[SHFWHG�WR�EH�SRRUO\
DEVRUEHG�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�IDWW\�DFLG�GHULYDWLYHV�XVHG�LQ�WKLV
IRUPXODWLRQ�SUHVHQW�QR�FRQFHUQ���5LVNV�IRU�WKH�SURS\OHQH�JO\FRO�HWKHU�DUH�DOVR�H[SHFWHG�WR�EH
ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�LWV�SUHGLFWHG�ORZ�WR[LFLW\�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Terpenes

VOC Content:  99%; 7.2 lbs/gal
Flashpoint:  145(F
pH:  9.8

Blanket Wash Formulation 16

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV��������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���5LVNV�IRU�WKH�RWKHU
FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��
6WUXFWXUH�DFWLYLW\�DQDO\VHV�RI�WKHVH�FRPSRXQGV�LQGLFDWH�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\��
5LVNV�IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH
ORZ�GXH�WR�ORZ�H[SRVXUHV�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Ethoxylated nonylphenol
Glycols
Fatty acid derivatives
Alkali/salts
Water

VOC Content:  0.6%; 0.051 lbs/gal
Flashpoint:  220+(F
pH:  9.8

Blanket Wash Formulation 17

Performance

:LSDELOLW\� ZHW�LQN�������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���+D]DUG�TXRWLHQW�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU�SURS\OHQH
JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���0DUJLQ�RI�H[SRVXUH
FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU�HWKR[\ODWHG�QRQ\OSKHQROV�DQG�DONDOL�VDOWV���+RZHYHU�
WKH�KD]DUG�YDOXH�IRU�DONDOL�VDOWV�LV�EDVHG�XSRQ�RUDO�YDOXHV���7KH�DONDQRODPLQH�FRPSRQHQW�RI
WKH�IDWW\�DFLG�GHULYDWLYH�DONDQRODPLQH�VDOW�SUHVHQWV�D�SRVVLEOH�FRQFHUQ���+RZHYHU��GHUPDO
DEVRUSWLRQ�RI�WKH�DONDQRODPLQH�VDOW�LV�OLNHO\�WR�EH�ORZHU�WKDQ�WKDW�RI�IUHH�DONDQRODPLQH�

,QKDODWLRQ�([SRVXUH���+D]DUG�TXRWLHQW�FDOFXODWLRQV�LQGLFDWH�QR�FRQFHUQ�IRU�JO\FROV��
+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���'XH�WR�QHJOLJLEOH�LQKDODWLRQ�H[SRVXUH�
HWKR[\ODWHG�QRQ\OSKHQRO��IDWW\�DFLG�GHULYDWLYHV�DQG�DONDOL�VDOWV�SUHVHQW�YHU\�ORZ�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Alkali/salts X X
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Composition:
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Dibasic esters
Esters/lactones
Alkyl benzene sulfonates

VOC Content:  60%; 4.4 lbs/gal
Flashpoint:  150(F
pH:  5.5

Blanket Wash Formulation 18

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�DQG�GLEDVLF�HVWHUV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�RQ�LQKDODWLRQ
VWXGLHV���5LVN�IURP�WKH�DON\O�EHQ]HQH�VXOIRQDWHV�FRXOG�QRW�EH�TXDQWLILHG�EXW�LV�H[SHFWHG�WR�EH
ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\��
5LVN�IURP�HVWHUV�ODFWRQHV�LV�DOVR�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI
ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�DQG�GLEDVLF�HVWHUV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV
IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�RU�QHJOLJLEOH
H[SRVXUHV�DQG�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQV�

)ODPPDELOLW\���1RW�DYDLODEOH

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN
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Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition:
Fatty acid derivatives
Propylene glycol ethers
Water

VOC Content:  22%; 1.8 lbs/gal
Flashpoint:  230+(F
pH:  4.6

Blanket Wash Formulation 19

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI���EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK�VR\
RLO�EDVHG�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�WKLFN�FRQVLVWHQF\�RI�WKH�ZDVK�PDGH�LW�GLIILFXOW�WR
VRDN�LQWR�WKH�UDJ��ZKLFK�UHVXOWHG�LQ�XQHYHQ�DSSOLFDWLRQ���/DUJH�TXDQWLWLHV�ZHUH�UHTXLUHG�WR�FXW
LQN�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI���EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�VR\�RLO�EDVHG�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�WKLFN�FRQVLVWHQF\�RI�WKH�ZDVK�ZDV
PHVV\�DQG�GLIILFXOW�WR�XVH���7KH�GHPRQVWUDWLRQ�ZDV�FXW�VKRUW�GXH�WR�WKH�H[WUD�HIIRUW�DQG�WLPH
UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GDWD�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ�XVLQJ
%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH�DW�ERWK�IDFLOLWLHV����DQG������2YHUDOO�FRVWV�SHU�ZDVK
LQFUHDVHG�URXJKO\�����SHUFHQW�DQG����SHUFHQW�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���7KLV
LQFUHDVH�LQ�FRVW�ZDV�GXH�LQ�ODUJH�SDUW�WR�DQ�LQFUHDVH�LQ�FOHDQLQJ�DQG�GU\LQJ�WLPHV���3UHVV
RSHUDWRUV�FRPPHQWHG�WKDW�FOHDQLQJ�DQG�GU\LQJ�WLPHV�ZHUH�H[FHVVLYH��DV�UHIOHFWHG�LQ�WKH
SHUIRUPDQFH�GDWD��SHUIRUPDQFH�UHVXOWV�LQGLFDWH�D�����SHUFHQW�LQFUHDVH�DQG�D����SHUFHQW
LQFUHDVH�LQ�FOHDQLQJ�WLPHV�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

18 $1.66 $6.64 $16,600 $6,200 +168

19 $0.89 $3.56 $8,900 $5,300 +68

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�FDOFXODWHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���+RZHYHU��ULVNV�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�
DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�RI�SURS\OHQH�JO\FRO�HWKHUV�DQG�SRRU�DEVRUSWLRQ�DQG�ORZ�WR
PRGHUDWH�WR[LFLW\�RI�WKH�IDWW\�DFLG�GHULYDWLYHV�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR
FRQFHUQ���5LVNV�IRU�SURS\OHQH�JO\FRO�HWKHUV�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�ORZ
KD]DUG�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
 Water
 Hydrocarbons, petroleum distillates
 Hydrocarbons, aromatic
 Alkyl benzene sulfonates

VOC Content:  35%; 2.7 lbs/gal
Flashpoint:  170(F
pH:  7.1

Blanket Wash Formulation 20

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR
EH�IDLU��EXW�ZRUVH�WKDQ�IDFLOLW\�DQG�EDVHOLQH�ZDVKHV���7KH�ZDVK�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH
EODQNHW�WKDW�UHTXLUHG�DGGLWLRQDO�URWDWLRQV�WR�UHPRYH���7KH�ZDVK�DOVR�ZDV�KDUG�WR�DSSO\�WR�UDJV
GXH�WR�LWV�WKLFN�FRQVLVWHQF\�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�RQH�EODQNHW�ZDVK�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KH�SURGXFW�LQGXFHG�QDXVHD�LQ�SUHVV�RSHUDWRUV��DQG�WKH
IDFLOLW\�GLVFRQWLQXHG�WKH�WHVW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\���
SHUFHQW�DQG����SHUFHQW�DW�IDFLOLWLHV����DQG�����UHVSHFWLYHO\���)RU�IDFLOLW\�����WKLV�LQFUHDVH�LV�GXH
LQ�ODUJH�SDUW�WR�DQ�LQFUHDVH�LQ�FOHDQLQJ�WLPHV���&OHDQLQJ�WLPHV�DW�IDFLOLW\����LQFUHDVHG�IURP�DQ
DYHUDJH�RI����VHFRQGV�IRU�WKH�EDVHOLQH�WR�DQ�DYHUDJH�RI�����VHFRQGV�IRU�%ODQNHW�:DVK������7KH
FRQWULEXWLRQ�RI�ODERU�WR�WKH�SURGXFW�FRVW�IRU�)DFLOLW\����LV�EDVHG�RQ�RQO\�RQH�REVHUYDWLRQ�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

11 $1.13 $4.52 $11,300 $7,000 +61

12 $1.58 $6.32 $15,800 $8,100 +95

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV
IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI
KD]DUG�YDOXH���5LVN�IURP�WKH�DON\O�EHQ]HQH�VXOIRQDWHV�LV�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�
DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\���6WUXFWXUH�DFWLYLW\�DQDO\VLV
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LQGLFDWHV�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH�WR�WKH�SRVVLEOH�SUHVHQFH�RI
FDUFLQRJHQLF�FRPSRXQGV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH
TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�RU�QHJOLJLEOH�H[SRVXUHV�DQG�ORZ�WR�PRGHUDWH
KD]DUG�FRQFHUQV�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�LV�GXH�WR�WKH�SUHVHQFH�RI�DON\O�EHQ]HQH�VXOIRQDWHV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic

Alkyl benzene X X
sulfonates
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Composition: 
Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives

VOC Content:  47%; 3.5 lbs/gal
Flashpoint:  115(F
pH:  6.2

Blanket Wash Formulation 21

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI���EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�IDLU���7KH�ZDVK
FXW�LQN�ZHOO��EXW�WKH�RLO\�UHVLGXH�ZDV�GLIILFXOW�WR�UHPRYH�DQG�EHJDQ�WR�DIIHFW�VXEVHTXHQW�UXQV��
([WUD�ZDVWH�VKHHWV�ZHUH�UHTXLUHG�WR�JHW�EDFN�XS�WR�FRORU�GXH�WR�WKH�UHVLGXH�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK
WR�EH�IDLU���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�FXW�WKH�LQN�ZHOO���7KH�RLO\�UHVLGXH�FDXVHG�SULQW
SUREOHPV�LI�LW�ZDV�QRW�FRPSOHWHO\�UHPRYHG���,Q�DGGLWLRQ��WKH�ZDVK�GLG�QRW�DEVRUE�LQWR�WKH�UDJ
HDVLO\�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�SHU�ZDVK�LQFUHDVH�URXJKO\�����SHUFHQW
DW�IDFLOLW\���DQG����SHUFHQW�DW�IDFLOLW\����ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���([WUD�ZLSLQJ�ZDV
UHTXLUHG�WR�FOHDU�WKH�EODQNHW�DV�UHIOHFWHG�LQ�WKH�SHUIRUPDQFH�GDWD�����ZKHQ�FRPSDUHG�WR�WKH
EDVHOLQH��DYHUDJH�FOHDQLQJ�WLPHV�LQFUHDVHG�URXJKO\�����SHUFHQW�IRU�IDFLOLW\���DQG����SHUFHQW�IRU
IDFLOLW\������

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

6 $1.01 $4.04 $10,100 $4,600 +120

17 $0.58 $2.32 $5,800 $4,100 +41

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�DURPDWLF
K\GURFDUERQV�DQG�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG
XSRQ�LQKDODWLRQ�VWXGLHV���5LVN�IRU�WKH�IDWW\�DFLG�GHULYDWLYHV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH
H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV�DQG�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���'XH�WR�QHJOLJLEOH�H[SRVXUH�DQG
SUHGLFWHG�ORZ�WR[LFLW\�DQG�DEVRUSWLRQ��IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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Composition: 
Fatty acids derivatives
Hydrocarbons,aromatic
Water

VOC Content:  Not measured
Flashpoint:  157(F (full strength)
pH:  7.4 (25%)

Blanket Wash Formulation 22

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI���EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�ZDVK�WR�EH�D�IDLU�SHUIRUPHU�RYHUDOO���7KH
VXEVWLWXWH�ZDVK�FXW�LQN�DV�ZHOO�DV�WKH�EDVHOLQH��EXW�LW�GLG�QRW�UHDGLO\�VRDN�LQWR�WKH�UDJ��FUHDWLQJ
GHOD\V�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�FRQVLGHUHG�WKH�ZDVK�WR�EH�D�IDLU
SHUIRUPHU���7KH�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�ZDV�GLIILFXOW�WR�DSSO\�WR�WKH�UDJ�GXH�WR�LWV�WKLFN
FRQVLVWHQF\���,Q�DGGLWLRQ��WKH�ZDVK�OHIW�WKH�EODQNHW�VOLJKWO\�VWUHDNHG�DQG�ZHW���$V�D�UHVXOW��H[WUD
GU\LQJ�WLPH�ZDV�UHTXLUHG�WR�SUHYHQW�TXDOLW\�SUREOHPV���7KH�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�FXW
LQN�DV�ZHOO�DV�EDVHOLQH�ZDVK��EXW�LW�UHTXLUHG�JUHDWHU�HIIRUW�

Cost

�3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�IRU�%ODQNHW�:DVK������7RWDO�FRVWV�SHU�ZDVK
LQFUHDVHG����SHUFHQW�IRU�IDFLOLW\�����EXW�LQFUHDVHG�RQO\���SHUFHQW�IRU�IDFLOLW\������'HVSLWH�D���
SHUFHQW�GHFUHDVH�LQ�WKH�DYHUDJH�TXDQWLW\�XVHG��FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[
SULFH��LQFUHDVHG����SHUFHQW�IRU�IDFLOLW\������%ODQNHW�:DVK����LV�SULFHG�DW��������JDOORQ
FRPSDUHG�WR�D�SULFH�RI�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���$YHUDJH�FOHDQLQJ�WLPH�LQFUHDVHG
���SHUFHQW�DW�IDFLOLW\����FRPSDUHG�WR�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

12 $0.82 $3.28 $8,200 $8,100 +1

13 $1.51 $6.04 $15,100 $8,000 +89

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�FDOFXODWHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG
FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH�WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV��
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5LVNV�IURP�WKH�IDWW\�DFLG�GHULYDWLYHV�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\
SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���5LVNV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR
ORZ�RU�QHJOLJLEOH�H[SRVXUHV�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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Composition: 
Terpenes
Nitrogen heterocyclics
Alkoxylated alcohols
Water

VOC Content:  6%; 0.48 lbs/gal
Flashpoint:  140(F
pH:  9.2

Blanket Wash Formulation 23

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�SRVVLEOH�FRQFHUQV�IRU
WHUSHQHV�DQG�QLWURJHQ�KHWHURF\FOLFV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ
RUDO�VWXG\���5LVNV�IRU�WKH�DONR[\ODWHG�DOFRKROV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH
ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
WHUSHQHV�DQG�QLWURJHQ�KHWHURF\FOLFV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ
RUDO�VWXG\���5LVNV�IRU�WKH�DONR[\ODWHG�DOFRKROV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH
ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR
PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Terpenes
Ethylene glycol ethers
Ethoxylated nonylphenol
Alkyl benzene sulfonates
Alkali/salts
Water

VOC Content:  19%; 1.5 lbs/gal
Flashpoint:  100(F
pH:  9.9

Blanket Wash Formulation 24

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO���+RZHYHU��WKH�ZDVK�OHIW�DQ
RLO\�UHVLGXH��ZKLFK�UHTXLUHG��VRPH�H[WUD�HIIRUW�WR�ZLSH�RII���,Q�DGGLWLRQ��WKH�RLO\�UHVLGXH
VLJQLILFDQWO\�LQFUHDVHG�WKH�QXPEHU�RI�FRSLHV�UHTXLUHG�WR�UHWXUQ�WR�SULQW�TXDOLW\�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO���$JDLQ�
H[WUD�HIIRUW�ZDV�UHTXLUHG�WR�ZLSH�RII�WKH�RLO\�UHVLGXH���,Q�DGGLWLRQ��WKH�WKLFN�FRQVLVWHQF\�RI�WKH
ZDVK�FDXVHG�WKH�RSHUDWRU�WR�FXUWDLO�XVH���7KH�RSHUDWRU�IHOW�WKDW�WKH�FLWUXV�RGRU�RI�WKH�ZDVK�ZDV
YHU\�VWURQJ�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\����SHUFHQW
DW�IDFLOLW\����DQG�����SHUFHQW�DW�IDFLOLW\�����ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���:KHQ�FRPSDUHG�WR
WKH�EDVHOLQH��DYHUDJH�FOHDQLQJ�WLPHV�LQFUHDVHG����SHUFHQW�DQG�����SHUFHQW�IRU�IDFLOLWLHV����DQG
����UHVSHFWLYHO\���'HVSLWH�WKH�IDFW�WKDW�IDFLOLW\����XVHG�D�VPDOOHU�DYHUDJH�TXDQWLW\�RI�%ODQNHW
:DVK����FRPSDUHG�WR�WKH�EDVHOLQH��WKH�FRVWV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH��L�H���YROXPH�[
SULFH��LQFUHDVHG�GXH�WR�D�PXFK�KLJKHU�SULFH�SHU�JDOORQ���7KH�PDQXIDFWXUHUV�SULFH�IRU�SURGXFW���
LV��������JDOORQ�YHUVXV�������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW
XVH��L�H���YROXPH�[�SULFH��LQFUHDVHG�URXJKO\�����SHUFHQW�DQG�����SHUFHQW�IRU�IDFLOLWLHV����DQG
����UHVSHFWLYHO\�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

16 $0.97 $3.88 $9,700 $6,600 +47

17 $0.88 $3.52 $8,800 $4,100 +115

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES

 7-64

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�DON\O�EHQ]HQH
VXOIRQDWHV�DQG�WHUSHQHV��SRVVLEOH�FRQFHUQ�IRU�HWK\OHQH�JO\FRO�HWKHUV��DQG�YHU\�ORZ�FRQFHUQ�IRU
HWKR[\ODWHG�QRQ\OSKHQRO���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\��
5LVNV�IRU�DONDOL�VDOWV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�YHU\�ORZ�EDVHG�RQ
VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�QR�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
WHUSHQHV�DQG�HWK\OHQH�JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�WHUSHQHV�LV�EDVHG�XSRQ�DQ
RUDO�VWXG\���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�SUHVHQW�QR
FRQFHUQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Ethylene glycol X X
ethers

Alkali/salts X X

Alkyl benzene X X
sulfonates
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Composition:
Terpenes
Esters/lactones

VOC Content:  55%; 4.1 lbs/gal
Flashpoint:  220+(F
pH:  4.3

Blanket Wash Formulation 25

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
WHUSHQHV�DQG�SRVVLEOH�FRQFHUQ�IRU�H[SRVXUH�WR�HVWHUV�ODFWRQHV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH
EDVHG�XSRQ�RUDO�VWXGLHV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG
GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���7KH�RWKHU�FKHPLFDOV�DUH�DOO�WHUSHQH�W\SH�FRPSRXQGV
DQG�DUH�UDWHG�DV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�WHUSHQHV�DQG�HVWHUV�ODFWRQHV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�XSRQ�RUDO
VWXGLHV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG
WR�EH�ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Fatty acids derivatives
Esters/lactones

VOC Content:  18%; 1.3 lbs/gal
Flashpoint:  230+(F
pH:  7.8 (fluctuates wildly)

Blanket Wash Formulation 26

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�WR�EH�JRRG�DIWHU�HYHU\�ZDVK���7KH
ZDVK�SHUIRUPHG�DV�ZHOO�DV�ERWK�WKH�VWDQGDUG�IDFLOLW\�ZDVK�DQG�WKH�EDVHOLQH�ZDVK���+RZHYHU��D
VOLJKW�RLO\�UHVLGXH�FDXVHG�SULQW�TXDOLW\�SUREOHPV�ZKHQ�WKH�ZDVK�ZDV�XVHG�IRU�UROOHU�FOHDQ�XS�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�FRQVLGHUHG�WKH�SHUIRUPDQFH�WR�EH�JRRG
DIWHU�HYHU\�ZDVK���$JDLQ��WKH�ZDVK�SHUIRUPHG�DV�ZHOO�DV�ERWK�WKH�VWDQGDUG�IDFLOLW\�ZDVK�DQG�WKH
EDVHOLQH�ZDVK���

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�IRU�%ODQNHW�:DVK������7RWDO�FRVWV�SHU�ZDVK
LQFUHDVHG�URXJKO\����SHUFHQW�IRU�IDFLOLW\����EXW�GHFUHDVHG���SHUFHQW�DW�IDFLOLW\������'HVSLWH�WKH
IDFW�WKDW�%ODQNHW�:DVK����LV�SULFHG�KLJKHU�WKDQ�WKH�EDVHOLQH�ZDVK��GLIIHUHQFHV�LQ�FRVWV
DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��GLG�QRW�FRQWULEXWH�WR�WKH�KLJKHU�RYHUDOO�FRVW
SHU�ZDVK�DW�IDFLOLW\�����%ODQNHW�:DVK����LV�SULFHG�DW��������JDOORQ�FRPSDUHG�WR�D�SULFH�RI
������JDOORQ�IRU�WKH�EDVHOLQH���3HUIRUPDQFH�GDWD�LQGLFDWH�WKDW�WKH�DYHUDJH�TXDQWLW\�RI�EODQNHW
ZDVK�XVHG�DW�ERWK�IDFLOLWLHV�GHFUHDVHG�E\�URXJKO\����SHUFHQW�FRPSDUHG�WR�WKH�EDVHOLQH���7KH
VDYLQJV�H[SHULHQFHG�E\�IDFLOLW\����UHVXOW�IURP�D����SHUFHQW�GHFUHDVH�LQ�FOHDQLQJ�WLPH�FRPSDUHG
WR�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

5 $0.73 $2.92 $7,300 $5,500 +33

15 $0.47 $1.88 $4,700 $5,000 -6

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�HVWHUV�ODFWRQHV
DQG�YHU\�ORZ�FRQFHUQ�IRU�WKH�IDWW\�DFLG�GHULYDWLYHV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�XSRQ
RUDO�VWXGLHV���5LVNV�IRU�WKH�IDWW\�DFLG�GHULYDWLYHV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH
ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�FKHPLFDOV�XVHG�LQ�WKLV�IRUPXODWLRQ
SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES
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Composition:
Terpenes

VOC Content:  93%; 7.2 lbs/gal
Flashpoint:  145(F
pH:  3.9

Blanket Wash Formulation 27

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�WHUSHQHV��
+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���5LVNV�IRU�WKH�RWKHU�FKHPLFDOV�LQ�WKLV
IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���7KH�RWKHU
FKHPLFDOV�DUH�DOO�WHUSHQH�W\SH�FRPSRXQGV�DQG�DUH�UDWHG�DV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ
EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���5LVNV�IRU�WKH�RWKHU
FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�ORZ
H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE
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Composition:
Hydrocarbons, petroleum distillates

VOC Content:  100%; 6.2 lbs/gal
Flashpoint:  50(F
pH:  6.6

Blanket Wash Formulation 28

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�ORZ�WR�PRGHUDWH�FRQFHUQ�IRU�SHWUROHXP�GLVWLOODWH
K\GURFDUERQV�

)ODPPDELOLW\���1RW�DYDLODEOH

(QYLURQPHQWDO���1RW�DYDLODEOH

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES
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Composition:
Fatty acid derivatives

VOC Content:  30%; 2.1 lbs/gal
Flashpoint:  230+(F
pH:  7.2

Blanket Wash Formulation 29

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�WKUHH�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG���7KH�ZDVK
FXW�LQN�ZHOO��KRZHYHU��H[WUD�HIIRUW�ZDV�UHTXLUHG�WR�GU\�WKH�EODQNHW�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�ZDVK�GLG�QRW�FXW�LQN�DV�ZHOO�DV�WKH
EDVHOLQH�ZDVK�DQG�GLG�QRW�FXW�SDSHU�GXVW�RU�SRZGHU���,Q�DGGLWLRQ��D�VOLJKWO\�RLO\�ILOP�UHPDLQHG
RQ�WKH�EODQNHW��ZKLFK�UHTXLUHG�PRUH�HIIRUW�WR�UHPRYH�

Cost

8VLQJ�%ODQNHW�:DVK����UDWKHU�WKDQ�WKH�EDVHOLQH��FRVWV�SHU�SUHVV�LQFUHDVHG�URXJKO\���
SHUFHQW�DW�ERWK�IDFLOLWLHV���DQG�����%ODQNHW�:DVK����LV�SULFHG�WKUHH�WLPHV�KLJKHU�WKDQ�WKH
EDVHOLQH��FRQWULEXWLQJ�VLJQLILFDQWO\�WR�WKH�KLJKHU�RYHUDOO�FRVWV�DVVRFLDWHG�ZLWK�LWV�XVH���&RVWV
DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��LQFUHDVH�����SHUFHQW�DQG�����SHUFHQW�DW
IDFLOLWLHV���DQG���UHVSHFWLYHO\�GXH�SULPDULO\�WR�WKH�SURGXFWV�KLJKHU�SULFH���%ODQNHW�:DVK����LV
SULFHG�DW��������JDOORQ�FRPSDUHG�WR�D�SULFH�RI�������JDOORQ�IRU�WKH�EDVHOLQH���,Q�DGGLWLRQ�
DYHUDJH�FOHDQLQJ�WLPHV�DUH�KLJKHU�IRU�%ODQNHW�:DVK����FRPSDUHG�WR�WKH�EDVHOLQH�IRU�ERWK
IDFLOLWLHV���&OHDQLQJ�WLPHV�LQFUHDVHG����SHUFHQW�IRU�IDFLOLW\���DQG����SHUFHQW�IRU�IDFLOLW\���

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

7 $0.93 $3.72 $9,300 $5,700 +63

8 $0.89 $3.56 $8,900 $5,500 +62

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE
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Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR
EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�IRU�WKH�IDWW\
DFLG�GHULYDWLYHV�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ
SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES
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Composition:
Hydrocarbons, aromatic
Propylene glycol ethers
Water

VOC Content:  7%; 0.48 lbs/gal
Flashpoint:  100(F (full strength)
pH:  7.6 (25%)

Blanket Wash Formulation 30

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\���
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�WKUHH�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
VR\�RLO�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG���7KLV
IDFLOLW\�QRWHG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO�DQG�ZRUNHG�EHVW�ZKHQ�QRW�GLOXWHG�ZLWK�ZDWHU�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�HLJKW�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�VR\�RLO�EDVHG�LQNV���7KLV�IDFLOLW\�DOVR�QRWHG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO��
+RZHYHU��WKH�ZDVK�OHIW�DQ�RLO\�ILOP�RQ�WKH�EODQNHW��ZKLFK�UHTXLUHG�H[WUD�HIIRUW�WR�GU\���,Q
DGGLWLRQ��WKH�WKLFN�FRQVLVWHQF\�RI�WKH�ZDVK�ZDV�GLIILFXOW�WR�XVH��DQG�H[WUD�HIIRUW�ZDV�UHTXLUHG
GXH�WR�LWV�UHVLVWDQFH�WR�WKH�VXUIDFH�RI�WKH�EODQNHW�

Cost

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW
ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RPSDUHG�WR�WKH�EDVHOLQH��FRVWV�SHU
ZDVK�LQFUHDVHG�URXJKO\����SHUFHQW�DW�IDFLOLW\����DQG����SHUFHQW�DW�IDFLOLW\������,QFUHDVHG
FOHDQLQJ�WLPH�ZDV�WKH�SULPDU\�FRQWULEXWRU�WR�WKH�KLJKHU�FRVW�SHU�ZDVK�IRU�ERWK�IDFLOLWLHV��
$FFRUGLQJ�WR�WKH�SHUIRUPDQFH�GDWD��FOHDQLQJ�WLPHV�DW�IDFLOLW\����LQFUHDVHG�IURP�DQ�DYHUDJH�RI
���VHFRQGV�IRU�WKH�EDVHOLQH�WR�DQ�DYHUDJH�RI����VHFRQGV�IRU�%ODQNHW�:DVK�����KRZHYHU��WKLV
DOWHUQDWLYH�ZDV�RQO\�WHVWHG�XQGHU�KHDY\�LQN�FRYHUDJH�FRQGLWLRQV�DQG�WKH�EDVHOLQH�ZDVK�ZDV
REVHUYHG�XQGHU�OLJKW�DQG�PHGLXP�FRYHUDJH�FRQGLWLRQV���7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\���
FRPPHQWHG�WKDW�%ODQNHW�:DVK����HYDSRUDWHG�VORZO\��FOHDQLQJ�WLPHV�IRU�WKH�DOWHUQDWLYH
LQFUHDVHG�E\�URXJKO\����SHUFHQW��FRPSDUHG�WR�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

18 $1.01 $4.04 $10,100 $6,200 +63

19 $0.62 $2.48 $6,200 $5,300 +17

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�DURPDWLF
K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU
SURS\OHQH�JO\FRO�HWKHUV�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��
6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�ORZ�KD]DUG�FRQFHUQ�IRU�SURS\OHQH�JO\FRO�HWKHUV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV���5LVNV�IRU�SURS\OHQH�JO\FRO�HWKHUV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH
H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES
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Composition:
Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates

VOC Content:  99%; 6.6 lbs/gal
Flashpoint:  105(F
pH:  7.6

Blanket Wash Formulation 31

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO���+RZHYHU��WKH�ZDVK�OHIW�DQ
RLO\�UHVLGXH�RQ�WKH�EODQNHW��ZKLFK�UHTXLUHG�VOLJKWO\�PRUH�HIIRUW�WR�UHPRYH���,Q�DGGLWLRQ��WKH�RLO\
UHVLGXH�VOLJKWO\�LQFUHDVHG�WKH�QXPEHU�RI�FRSLHV�UHTXLUHG�WR�UHWXUQ�WR�SULQW�TXDOLW\���7KH�IDFLOLW\
QRWHG�WKDW�WKH�VPHOO�ZDV�QRW�DV�VWURQJ�DV�WKH�IDFLOLW\
V�VWDQGDUG�ZDVK�RU�WKH�EDVHOLQH�ZDVK�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO���7KH�ZDVK
SHUIRUPHG�DV�ZHOO�DV�WKH�VWDQGDUG�ZDVK��DQG�WKH�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�WR�EH
JRRG���6OLJKWO\�PRUH�HIIRUW�ZDV�UHTXLUHG�GXH�WR�WKH�UHVLVWDQFH�RI�WKH�ZDVK�WR�WKH�VXUIDFH�RI�WKH
EODQNHW�

Cost

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW
ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RPSDUHG�WR�WKH�EDVHOLQH��FRVWV�SHU
ZDVK�LQFUHDVHG�URXJKO\�����SHUFHQW�DW�IDFLOLW\���DQG���SHUFHQW�DW�IDFLOLW\�����7KH�SUHVV�RSHUDWRU
DW�IDFLOLW\���REVHUYHG�WKDW�GU\LQJ�WLPHV�IRU�%ODQNHW�:DVK����ZHUH�JUHDWHU�WKDQ�WKH�EDVHOLQH�
FOHDQLQJ�WLPHV�DYHUDJHG�����VHFRQGV�IRU�%ODQNHW�:DVK�����FRPSDUHG�WR����VHFRQGV�IRU�WKH
EDVHOLQH�SURGXFW���7KH�SUHVV�RSHUDWRU�DW�IDFLOLW\���H[SHULHQFHG�D�GHFUHDVH�LQ�FOHDQLQJ�WLPH��EXW
DQ�LQFUHDVH�LQ�WKH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG��$FFRUGLQJ�WR�WKH�SHUIRUPDQFH�GDWD��FOHDQLQJ
WLPHV�DW�IDFLOLW\���GHFUHDVHG�E\���SHUFHQW�FRPSDUHG�WR�WKH�EDVHOLQH���7KH�DYHUDJH�TXDQWLW\�RI
EODQNHW�ZDVK�XVHG��KRZHYHU��LQFUHDVHV�URXJKO\����SHUFHQW��RII�VHWWLQJ�WKH�JDLQV�LQ�ODERU
VDYLQJV�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

7 $1.59 $6.36 $15,900 $5,700 +179

8 $0.59 $2.36 $5,900 $5,500 +7

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�H[SRVXUH�WR
DURPDWLF�K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV
IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
H[SRVXUH�WR�DURPDWLF�K\GURFDUERQV���5LVNV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH
TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV
RI�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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Composition: 
Hydrocarbons, petroleum distillates

VOC Content:  99%; 6.5 lbs/gal
Flashpoint:  220(F
pH:  8.5

Blanket Wash Formulation 32

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�IRXU�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG��
+RZHYHU��WKH�VXEVWLWXWH�ZDVK�UHTXLUHG�VOLJKWO\�KLJKHU�HIIRUW�WR�UHPRYH�H[FHVV�ZDVK�WKDQ�WKH
VWDQGDUG�ZDVK���7KH�VXEVWLWXWH�ZDVK�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�DIIHFWLQJ�VXEVHTXHQW
SULQW�TXDOLW\�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG
SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�DOVR�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH
JRRG���7KH�VXEVWLWXWH�ZDVK�OHIW�D�VOLJKW��RLO\�UHVLGXH�WKDW�ZDV�UHPRYHG�ZLWK�GU\�UDJV��WKH
UHVLGXH�GLG�QRW�DIIHFW�SULQW�TXDOLW\��

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�LQ�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK������7RWDO
FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\�����SHUFHQW�DW�IDFLOLW\����EXW�GHFUHDVHG����SHUFHQW�DW�IDFLOLW\
����0DWHULDO�FRVWV��L�H���SUHVV�ZLSHV��FRQWULEXWHG�VLJQLILFDQWO\�WR�WKH�KLJKHU�FRVWV�SHU�ZDVK
REVHUYHG�DW�IDFLOLW\�����&RVWV�DVVRFLDWHG�ZLWK�PDWHULDO�XVH�LQFUHDVHG�URXJKO\�����SHUFHQW
FRPSDUHG�WR�WKH�EDVHOLQH���)DFLOLW\���UHSRUWHG�ORZHU�FOHDQLQJ�WLPHV�DQG�UHGXFHG�EODQNHW�ZDVK
XVH�IRU�%ODQNHW�:DVK�����FRPSDUHG�WR�WKH�EDVHOLQH���3HUIRUPDQFH�UHVXOWV�LQGLFDWH�D����SHUFHQW
GHFUHDVH�LQ�FOHDQLQJ�WLPH�DQG�D����SHUFHQW�GHFUHDVH�LQ�WKH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�IRU
IDFLOLW\���

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

1 $1.31 $5.24 $13,100 $5,900 +122

5 $0.43 $1.72 $4,300 $5,300 -19

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-77  

Risk and Exposure

5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition: 
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers
Water

VOC Content:  46%; 3.4 lbs/gal
Flashpoint:  105(F
pH:  7.2 (fluctuates wildly)

Blanket Wash Formulation 33

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�DQG�DURPDWLF�K\GURFDUERQV�DQG�YHU\�ORZ�FRQFHUQ�IRU�SURS\OHQH�JO\FRO
HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXHV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�DQG�DURPDWLF
K\GURFDUERQV�DUH�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV��DURPDWLF�K\GURFDUERQV��DQG�SURS\OHQH�JO\FRO�HWKHUV�

)ODPPDELOLW\���1RW�DYDLODEOH

(QYLURQPHQWDO���1RW�DYDLODEOH

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE
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Composition: 
Water
Terpenes
Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives 

VOC Content:  39%; 2.8 lbs/gal
Flashpoint:  138(F
pH:  6.6

Blanket Wash Formulation 34

Performance

:LSDELOLW\� ZHW�LQN������VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG���7KH
ZDVK�FXW�WKH�LQN�ZHOO�ZLWK�WKH�VDPH�HIIRUW�DV�ZLWK�WKH�VWDQGDUG�ZDVK�IRU�OLJKW�PHGLXP�LQN
FRYHUDJH���)RU�KHDY\�LQN�FRYHUDJH��VOLJKWO\�PRUH�HIIRUW�ZDV�UHTXLUHG��EXW�WKH�OHYHO�RI�HIIRUW�ZDV
DFFHSWDEOH�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�VR\�RLO�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH
IDLU�SRRU���$JDLQ��WKH�ZDVK�FXW�WKH�LQN�ZHOO���+RZHYHU��LW�GLG�QRW�VRDN�LQWR�WKH�UDJ���,Q�DGGLWLRQ�
WKH�ZDVK�OHIW�DQ�RLO\�UHVLGXH��ZKLFK�UHTXLUHG�H[WUD�HIIRUW�WR�UHPRYH�

Cost

��7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW
ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH��DYHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\
���SHUFHQW�DQG����SHUFHQW�DW�IDFLOLWLHV���DQG�����UHVSHFWLYHO\���3HUIRUPDQFH�GDWD�LQGLFDWH�WKDW
FRVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��DW�IDFLOLW\���LQFUHDVHG�URXJKO\����
SHUFHQW���7KLV�LQFUHDVH�LV�FRPSOHWHO\�DWWULEXWDEOH�WR�WKH�DOWHUQDWLYH�SURGXFWªV�KLJKHU�SULFH��
%ODQNHW�:DVK����LV�SULFHG�DW�����JDOORQ�FRPSDUHG�WR�D�SULFH�RI�������JDOORQ�IRU�WKH�EDVHOLQH��
$W�IDFLOLW\�����LQFUHDVHG�FOHDQLQJ�WLPH�LV�WKH�VLQJOH�ODUJHVW�FRQWULEXWRU�WR�WKH�KLJKHU�DYHUDJH
FRVW�SHU�ZDVK�RI�%ODQNHW�:DVK�����FOHDQLQJ�WLPHV�DYHUDJHG����VHFRQGV�IRU�%ODQNHW�:DVK����
FRPSDUHG�WR����VHFRQGV�IRU�WKH�EDVHOLQH�SURGXFW�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

1 $0.89 $3.56 $8,900 $5,900 +51

19 $0.95 $3.80 $9,500 $5,300 +79

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�WHUSHQHV�DQG
YHU\�ORZ�FRQFHUQ�IRU�WKH�IDWW\�DFLG�GHULYDWLYHV���+RZHYHU��WKH�KD]DUG�YDOXHV�DUH�EDVHG�XSRQ�RUDO
VWXGLHV���5LVNV�IRU�IDWW\�DFLG�GHULYDWLYHV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ
EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR�PRGHUDWH�WR[LFLW\���5LVNV
IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG���6WUXFWXUH�DFWLYLW\�DQDO\VLV
LQGLFDWHV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�WKHVH�FKHPLFDOV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
WHUSHQHV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�RUDO�VWXG\���'XH�WR�QHJOLJLEOH�H[SRVXUH�
WKH�IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR�FRQFHUQ���5LVNV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG
QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\
SUHGLFWLRQV�RI�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE
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Composition: 
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

VOC Content:  99%; 6.7 lbs/gal
Flashpoint:  105(F
pH:  6.0

Blanket Wash Formulation 35

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�DURPDWLF
K\GURFDUERQV���+RZHYHU��WKH�KD]DUG�YDOXH�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG
YDOXHV���6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�ORZ�WR�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV���5LVNV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG
EXW�DUH�H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR
PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���0RGHUDWH�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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Composition: 
Fatty acid derivatives
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic
Propylene glycol ethers

VOC Content:  48%; 3.5 lbs/gal
Flashpoint:  175(F
pH:  5.7 (fluctuates wildly)

Blanket Wash Formulation 36

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�QRW�GHPRQVWUDWHG�DW�DQ\�IDFLOLWLHV�

Cost

&RVW�HVWLPDWHV�DVVRFLDWHG�ZLWK�XVLQJ�%ODQNHW�:DVK����ZHUH�QRW�GHYHORSHG�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�DQG�YHU\�ORZ�FRQFHUQ�IRU�SURS\OHQH�JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG
YDOXH�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU�RWKHU
FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��
6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH
WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV���5LVNV�IURP�IDWW\�DFLG�GHULYDWLYHV�DUH
H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�DQG�SURS\OHQH�JO\FRO�HWKHUV���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH
IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR�FRQFHUQ���5LVNV�IURP�DURPDWLF�K\GURFDUERQV�FRXOG�QRW�EH
TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic



7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7-83  

Composition:
Water
Hydrocarbons, petroleum distillates
Hydrocarbons, aromatic

VOC Content:  14%; 1.0 lbs/gal
Flashpoint:  82(F
pH:  3.9

Blanket Wash Formulation 37

Performance

:LSDELOLW\�� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN�����VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�ORQJHU�GU\LQJ�WLPH�ZDV�UHTXLUHG�ZLWK�WKH�VXEVWLWXWH
ZDVK�WKDQ�ZLWK�WKH�EDVHOLQH�DQG�VWDQGDUG�IDFLOLW\�ZDVKHV���7KH�SHUIRUPDQFH�ZDV�UDWHG�DV�JRRG
DQG�IDLU�RQ�OLJKW�DQG�PHGLXP�FRYHUDJHV��UHVSHFWLYHO\���7KH�SUHVV�RSHUDWRUV�KDG�QR�SUREOHPV
ZLWK�WKH�VXEVWLWXWH�ZDVK�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�VL[�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�VXEVWLWXWH�ZDVK�ZRUNHG�ZHOO
LQLWLDOO\�EXW�FDXVHG�SDSHU�EUHDNXS�GXH�WR�EODQNHW�WDFNLQHVV���8VH�RI�WKH�VXEVWLWXWH�ZDVK�ZDV
GLVFRQWLQXHG�

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�D�UHGXFHG�ILQDQFLDO�FRVW�ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG
RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�GHFUHDVHG�URXJKO\����SHUFHQW�DQG���SHUFHQW�DW
IDFLOLWLHV���DQG����UHVSHFWLYHO\���2YHUDOO�FRVWV�SHU�ZDVK�GHFUHDVHG�GXH�WR�UHGXFHG�FOHDQLQJ�WLPH
DQG�PDWHULDO�XVH��L�H���SUHVV�ZLSHV����&RPSDUHG�WR�WKH�EDVHOLQH��FOHDQLQJ�WLPHV�GHFUHDVHG
URXJKO\����SHUFHQW�DW�ERWK�IDFLOLWLHV���DQG���

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

3 $0.48 $1.92 $4,800 $5,500 +13

4 $0.79 $3.16 $7,900 $8,500 -7

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�

Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�SRVVLEOH�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG
GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���7KH�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�SUHVHQW�ORZ
WR�PRGHUDWH�KD]DUG�FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�
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,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
DURPDWLF�K\GURFDUERQV���5LVNV�IRU�RWKHU�FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG
EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR
PRGHUDWH�KD]DUG�

)ODPPDELOLW\���+LJK�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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Composition:
Hydrocarbons, petroleum distillates
Alkoxylated alcohols
Fatty acid derivatives

VOC Content:  65%; 4.9 lbs/gal
Flashpoint:  230+(F
pH:  5.6

Blanket Wash Formulation 38

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�QLQH�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�DQG�YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�OHIW�DQ�RLO\�UHVLGXH�
ZKLFK�FDXVHG�SULQW�TXDOLW\�SUREOHPV���8VH�RI�WKH�VXEVWLWXWH�ZDVK�ZDV�GLVFRQWLQXHG�GXH�WR�SRRU
SHUIRUPDQFH�DQG�SULQW�TXDOLW\�SUREOHPV�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�VL[�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�VDWLVIDFWRULO\��
+RZHYHU��XVH�RI�WKH�VXEVWLWXWH�ZDVK�ZDV�GLVFRQWLQXHG�GXH�WR�SULQW�TXDOLW\�SUREOHPV�DVVRFLDWHG
ZLWK�WKH�RLO\�UHVLGXH�

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ�XVLQJ�%ODQNHW�:DVK���
LQVWHDG�RI�WKH�EDVHOLQH���$YHUDJH�FRVWV�SHU�ZDVK�LQFUHDVHG�URXJKO\�����SHUFHQW�DW�IDFLOLW\���DQG
���SHUFHQW�DW�IDFLOLW\�����&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��FRQWULEXWHG
VLJQLILFDQWO\�WR�WKH�KLJKHU�RYHUDOO�FRVWV�RI�XVLQJ�%ODQNHW�:DVK������6SHFLILFDOO\��FRPSDUHG�WR�WKH
EDVHOLQH��FRVWV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH�LQFUHDVHG�����SHUFHQW�DW�IDFLOLW\���DQG
URXJKO\�����SHUFHQW�DW�IDFLOLW\���GXH�SULPDULO\�WR�%ODQNHW�:DVK���
V�KLJK�SULFH���%ODQNHW�:DVK
���LV�SULFHG�DW��������JDOORQ�FRPSDUHG�WR�������JDOORQ�IRU�WKH�EDVHOLQH�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

2 $1.08 $4.32 $10,800 $5,300 +104

4 $1.11 $4.44 $11,100 $8,500 +31

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���5LVNV�IRU�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH
XQDYDLODELOLW\�RI�KD]DUG�YDOXHV���7KH�IDWW\�DFLG�GHULYDWLYHV�DQG�DONR[\ODWHG�DOFRKROV�DUH
H[SHFWHG�WR�SUHVHQW�ORZ�ULVN�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ
RU�ORZ�WR�PRGHUDWH�WR[LFLW\���3HWUROHXP�GLVWLOODWH�K\GURFDUERQV�SUHVHQW�ORZ�WR�PRGHUDWH�KD]DUG
FRQFHUQ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�DQDO\VLV�

,QKDODWLRQ�([SRVXUH���'XH�WR�QHJOLJLEOH�H[SRVXUH��WKH�IDWW\�DFLG�GHULYDWLYHV�SUHVHQW�QR
FRQFHUQ���5LVNV�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�FRXOG�QRW�EH�TXDQWLILHG�EXW�DUH�H[SHFWHG
WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�DQG�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�ORZ�WR�PRGHUDWH�WR[LFLW\�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

1RQH�RI�WKH�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK�FRQWDLQ�FKHPLFDOV�WKDW
PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�
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Composition:
Water
Hydrocarbons, petroleum distillates
Propylene glycol ethers
Alkanolamines
Ethylene glycol ethers

VOC Content:  37%; 2.9 lbs/gal
Flashpoint:  155(F
pH:  9.2

Blanket Wash Formulation 39

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO�DQG�UDWHG�LWV�SHUIRUPDQFH�DV
JRRG�RYHUDOO���+RZHYHU��WKH�VXEVWLWXWH�ZDVK�GLG�QRW�GU\�DV�TXLFNO\�DV�WKH�EDVHOLQH�ZDVK�DQG�OHIW
DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW���,Q�DGGLWLRQ��WKH�SURGXFW�GLG�QRW�ZRUN�ZHOO�RQ�UROOHUV�

)DFLOLW\���EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�ILYH�EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�QRWHG�WKDW�WKH�ZDVK�GLG�QRW�FXW�LQN�ZHOO�DQG�
WKXV��UHTXLUHG�H[WUD�WLPH�DQG�HIIRUW�WR�FOHDQ�WKH�EODQNHWV���,Q�DGGLWLRQ��LW�ZDV�GLIILFXOW�WR�JHW�WKH
ZDVK�WR�VRDN�LQWR�UDJV��DQG�WKH�ZDVK�OHIW�DQ�RLO\�UHVLGXH�RQ�WKH�EODQNHW�

Cost

7KH�UHVXOWV�RI�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQ�LQGLFDWH�DQ�LQFUHDVHG�ILQDQFLDO�FRVW�ZKHQ
XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH���&RVWV�DW�IDFLOLWLHV���DQG���LQFUHDVHG�URXJKO\���
SHUFHQW�DQG����SHUFHQW�UHVSHFWLYHO\�ZKHQ�XVLQJ�%ODQNHW�:DVK����LQVWHDG�RI�WKH�EDVHOLQH��
3HUIRUPDQFH�UHVXOWV�LQGLFDWHG�URXJKO\�D����SHUFHQW�LQFUHDVH�LQ�FOHDQLQJ�WLPH�DW�ERWK�IDFLOLWLHV��
DQG�����'HVSLWH�D����SHUFHQW�GHFUHDVH�LQ�WKH�DYHUDJH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG��WKH�FRVWV
DVVRFLDWHG�ZLWK�SURGXFW�XVH��L�H���YROXPH�[�SULFH��GLG�QRW�YDU\�EHWZHHQ�%ODQNHW�:DVK����DQG
WKH�EDVHOLQH���7KH�PDQXIDFWXUHUªV�SULFH�IRU�SURGXFW����LV��������JDOORQ�FRPSDUHG�WR
������JDOORQ�IRU�WKH�EDVHOLQH�SURGXFW�

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

5 $0.69 $2.76 $6,900 $5,500 +25

8 $0.80 $3.20 $8,000 $5,500 +45

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV��SURS\OHQH�JO\FRO�HWKHUV��DQG�DONDQRODPLQHV�DV�ZHOO�DV�SRVVLEOH�FRQFHUQ
IRU�RWKHU�SURS\OHQH�JO\FRO�HWKHUV���+RZHYHU��WKH�KD]DUG�YDOXH�IRU�SHWUROHXP�GLVWLOODWH
K\GURFDUERQV�LV�EDVHG�RQ�DQ�LQKDODWLRQ�VWXG\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV��SURS\OHQH�JO\FRO�HWKHUV��DQG�HWK\OHQH�JO\FRO�HWKHUV��
+RZHYHU��WKH�KD]DUG�YDOXH�XVHG�IRU�SURS\OHQH�JO\FRO�HWKHUV�LV�EDVHG�RQ�DQ�RUDO�VWXG\���'XH�WR
QHJOLJLEOH�H[SRVXUH��DONDQRODPLQHV�SUHVHQW�QR�FRQFHUQ�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���1R�PHDVXUHG�ULVN

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Alkanolamines X X X X

Ethylene glycol X X
ethers
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Composition: 
Hydrocarbons, aromatic
Hydrocarbons, petroleum distillates
Fatty acid derivatives
Ethoxylated nonylphenol

VOC Content:  52%; 3.8 lbs/gal
Flashpoint:  155(F
pH:  4.8

Blanket Wash Formulation 40

Performance

:LSDELOLW\� ZHW�LQN�����VWURNHV %ODQNHW�VZHOO� ��KU�������
GU\�LQN������VWURNHV ��KUV�������

7KH�SHUIRUPDQFH�RI�%ODQNHW�:DVK����ZDV�GHPRQVWUDWHG�DW�WZR�IDFLOLWLHV���)DFLOLW\��
EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI�VL[�EODQNHW�ZDVKHV�DQG�SULQWHG�ZLWK
YHJHWDEOH�EDVHG�LQNV���7KLV�IDFLOLW\�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�ZDVK�WR�EH�JRRG���7KH
IDFLOLW\�QRWHG�WKDW�ZKHQ�WKH�ZDVK�ZDV�GLOXWHG�ZLWK�ZDWHU��LW�OHIW�D�UHVLGXH���7KHUH�ZDV�QR
UHVLGXH�ZKHQ�WKH�ZDVK�ZDV�XVHG�IXOO�VWUHQJWK�

)DFLOLW\����EDVHG�WKHLU�SHUIRUPDQFH�HYDOXDWLRQ�RQ�D�VDPSOH�VL]H�RI����EODQNHW�ZDVKHV
DQG�SULQWHG�ZLWK�FRQYHQWLRQDO�LQNV���7KLV�IDFLOLW\�IRXQG�WKDW�WKH�ZDVK�FXW�LQN�ZHOO�DQG�UDWHG�LWV
SHUIRUPDQFH�JRRG���7KH�IDFLOLW\�QRWHG�WKDW�WKH�ZDVK�UHTXLUHG�VOLJKWO\�PRUH�HIIRUW�ZKHQ�FRYHUDJH
ZDV�KHDY\�

Cost

3HUIRUPDQFH�GDWD�LQGLFDWH�PL[HG�UHVXOWV�LQ�WKH�SHUIRUPDQFH�RI�%ODQNHW�:DVK�����
&RPSDUHG�WR�WKH�EDVHOLQH��DYHUDJH�FRVWV�LQFUHDVHG�URXJKO\����SHUFHQW�DW�IDFLOLW\���EXW
GHFUHDVHG���SHUFHQW�DW�IDFLOLW\������7KH�KLJKHU�FRVW�H[SHULHQFHG�E\�IDFLOLW\���LV�DWWULEXWDEOH�WR
%ODQNHW�:DVK���
V�KLJKHU�SULFH�DV�ZHOO�DV�DQ�LQFUHDVH�LQ�WKH�DYHUDJH�QXPEHU�RI�SUHVV�ZLSHV
XVHG���7KH�DYHUDJH�TXDQWLW\�RI�EODQNHW�ZDVK�XVHG�E\�IDFLOLW\���LV�����RXQFHV�IRU�ERWK�WKH
DOWHUQDWLYH�DV�ZHOO�DV�WKH�EDVHOLQH��KRZHYHU��FRVWV�DVVRFLDWHG�ZLWK�EODQNHW�ZDVK�XVH��L�H��
YROXPH�[�SULFH��LQFUHDVHG�URXJKO\����SHUFHQW�GXH�WR�%ODQNHW�:DVK���
V�KLJKHU�SULFH���7KH
UHGXFHG�FRVWV�H[SHULHQFHG�E\�IDFLOLW\����DUH�DWWULEXWDEOH�WR�D�UHGXFWLRQ�LQ�WKH�DYHUDJH�TXDQWLW\
RI�EODQNHW�ZDVK�XVHG���&RVWV�DVVRFLDWHG�ZLWK�SURGXFW�XVH�GHFUHDVHG�URXJKO\����SHUFHQW�IRU
IDFLOLW\����

Facility #  Cost/Wash Cost/Press Annual Cost Baseline Cost % Change* * **

1 $0.79 $3.16 $7,900 $5,900 +34

10 $0.87 $3.48 $8,700 $9,100 -4

�7KHVH�FRVWV�UHIHU�WR�WKH�FRVW�SUHVV�VKLIW�\HDU
�5HIHUV�WR�WKH�SHUFHQW�LQFUHDVH�RU�GHFUHDVH�LQ�FRVW�WKDW�WKLV�IDFLOLW\�ZRXOG�LQFXU�LI�LW�VZLWFKHG�IURP�XVLQJ
90	3�QDSKWKD�WR�XVLQJ�%ODQNHW�:DVK������$�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��DQG�D�����LQGLFDWHV�D�GHFUHDVH�
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Risk and Exposure

'HUPDO�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�FRQFHUQ�IRU�SHWUROHXP
GLVWLOODWH�K\GURFDUERQV�DQG�YHU\�ORZ�FRQFHUQ�IRU�HWKR[\ODWHG�QRQ\OSKHQRO���+RZHYHU��WKH�KD]DUG
YDOXH�IRU�SHWUROHXP�GLVWLOODWH�K\GURFDUERQV�LV�EDVHG�XSRQ�DQ�LQKDODWLRQ�VWXG\���5LVNV�IRU�RWKHU
FKHPLFDOV�LQ�WKLV�IRUPXODWLRQ�FRXOG�QRW�EH�TXDQWLILHG�GXH�WR�WKH�XQDYDLODELOLW\�RI�KD]DUG�YDOXHV��
6WUXFWXUH�DFWLYLW\�DQDO\VLV�LQGLFDWHV�D�PRGHUDWH�KD]DUG�FRQFHUQ�IRU�DURPDWLF�K\GURFDUERQV�GXH
WR�WKH�SRVVLEOH�SUHVHQFH�RI�FDUFLQRJHQLF�FRPSRXQGV���5LVNV�IURP�IDWW\�DFLG�GHULYDWLYHV�DUH
H[SHFWHG�WR�EH�ORZ�EDVHG�RQ�VWUXFWXUH�DFWLYLW\�SUHGLFWLRQV�RI�SRRU�DEVRUSWLRQ�DQG�ORZ�WR[LFLW\�

,QKDODWLRQ�([SRVXUH���0DUJLQ�RI�H[SRVXUH�FDOFXODWLRQV�LQGLFDWH�YHU\�ORZ�FRQFHUQ�IRU
SHWUROHXP�GLVWLOODWH�K\GURFDUERQV���'XH�WR�QHJOLJLEOH�H[SRVXUH��IDWW\�DFLG�GHULYDWLYHV�DQG
HWKR[\ODWHG�QRQ\OSKHQRO�SUHVHQW�QR�FRQFHUQ���5LVNV�IURP�DURPDWLF�K\GURFDUERQV�FRXOG�QRW�EH
TXDQWLILHG�EXW�DUH�H[SHFWHG�WR�EH�ORZ�GXH�WR�ORZ�H[SRVXUH�

)ODPPDELOLW\���/RZ�ULVN

(QYLURQPHQWDO���$TXDWLF�VSHFLHV�ULVN�GXH�WR�WKH�SUHVHQFH�RI�HWKR[\ODWHG�QRQ\OSKHQROV�

Regulatory Concerns

7KH�IROORZLQJ�WDEOH�LQGLFDWHV�ZKLFK�FKHPLFDO�FDWHJRULHV�SUHVHQW�LQ�WKLV�EODQNHW�ZDVK
FRQWDLQ�FKHPLFDOV�WKDW�PD\�WULJJHU�VSHFLILF�IHGHUDO�HQYLURQPHQWDO�UHJXODWLRQ�

Chemical CWA CAA CERCLA SARA 313 RCRA OSHA

Hydrocarbons, X X X X X X
aromatic
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